Grain yield and its components are very important and complicated in barley and highly have been influenced by agronomic applications and environmental factors. On the other hand; this is depend on combination varied plant traits (agronomic and quality). For this season, the study was designed to evaluate the effects of different nitrogen fertilization levels (0, 10, 20, 30 and 40 kg ha -1 of N) on the agronomic performance of five barley cultivars in two growing seasons. Split plot layout within randomized complete block design with 3 replications was used in both years. The response to fertilization levels were evaluated through GGE (Genotype main effects and Genotype x Environment interaction) biplot graphic methodologies and regression. Combined analysis of variance of nitrogen applications of five cultivars showed highly significant (p<0.01) difference between the cultivars, nitrogen applications and interaction. There were genetic variability among cultivars on grain yield and yield components in response to nitrogen fertilization. The results showed that biggest increases on yield and yield components were observed under 40 kg/ha -1 nitrogen fertilization level, while thousand grain weight was the biggest under without nitrogen application. The higher performance of yield and yield components was associated with higher nitrogen fertilization in regression analysis. The results of the this study has been recommended that it should be use and study higher nitrogen application levels than 40 kg ha -1 of N in the next barley studied.
INTRODUCTION
Barley (Hordeum vulgare L.) is the major cereal in many dry areas of the world and is vital for the livelihoods of many farmers (Alazmani, 2015) . It is the second important cereal crop of Turkey and accounts for about 25% of the total cereal production. In East Anatolia, barley has been cultivated for many years and has a significant role for livelihoods of majority farms. It is also grown mainly on rainfall conditions, but some application restricts the progress of yield improvement under rain fed and unpredictable climatic conditions during growing seasons (Kilic 2014) . Therefore, experimental research needs to be carried out over multiple environment trials with different applications in order to identify and analyses the major factors that are responsible for genotype yields . Nitrogen is needed for early tiller development of barley to set up the crop for a high yield potential. On the other hand; nitrogen fertilization has an important effect on the final harvest, thus if this element is not take from plant, yield is decreases (Mareno et al., 2003) . The amount of nitrogen, barley crop needs to reach maximize yield and quality, will depend on the seasonal conditions, soil type, and rotational history of the soil as well as the potential yield of the cultivars (Alazmani, 2015) .
Nitrogen is the key nutrient input for achieving higher yield of barley. Barley is very sensitive to insufficient nitrogen and very responsive to nitrogen fertilization. On the other hand, excessive use of nitrogen in barley causes lush succulent growth, more lodging, low thousand grain weight, low spike, delayed maturity and greater susceptibility to diseases and pests (Alam, 2007) . Nitrogen application at proper dose is the most important for increasing crop production. The farmers have not enough information about use nitrogen fertilizers and adequate information concerning actual soil requirements. Therefore, the study of use N dozes in barley cultivars is necessary to recommend optimum nitrogen doses for high yield and quality in different environment conditions.
The yield of each variety in any environment is a sum of environment (E) main effect, genotype (G) main effect and genotype by environment interaction (GE or GEI) (Yan et al., 2000; Farshadfar et al 2013; Sayar et al., 2013) . On the other hand; farmers need varieties that show high performance in terms of yield and other essential agronomic Traits by use nitrogen fertilizer. Modern barley breeding is largely directed towards the development of genotypes characterized with increased yield potential, wide adaptation and high responses to agronomic inputs (Przuli et al 2014) . Some agronomic and technological traits such as lodging (LOG), plant height (PH), thousand-kernel weight (TKW), hectoliter mass (HM) and grain protein content (GPC) have significant influence on barley grain yield and quality.
Different statistical analysis, such as correlation, path coefficient and principal component analysis (PCA) can be used to reveal associations between yield and other agronomic traits. The impact of GGE Biplot methods and regression analysis has been clearly showed by different researchers using relationship among factors. This methods; provide the correlative size and interaction (Asfaw et al 2009; Sayar and Han, 2015; . So it is very important to identify the use of nitrogen fertilization doses to cultivars for high yield and best quality. The major objective of study reveal effect of nitrogen fertilization doses using GGE Biplot and regression analysis to recommend doses for application in farm areas.
MATERIAL AND METHODS
The experiment was conducted in the research field of the Department Faculty of Agricultural, University of 100. Van, Turkey. The experiment was conducted on the basis of split plot layout with completely randomized block design with 3 replications. Main plot was different level of nitrogen fertilizer (0, 10, 20, 30 and 40 kg ha -1 of N and sub plot was different five barley cultivars (Table 1) . 2001-2002 and 2002-2003 growing seasons. The seeding rates were 500 seeds m -2 . Plot size was 7.2 m -2 (1.2 × 6 m) consisting of 6 rows spaced 20 cm apart. Sowings were made by using an experimental drill. The fertilization rates for all plots were different N ha -1 doses and 60 kg P ha -1 with sowing time and different N ha-1 doses was applied to plots in double ridge stage. Harvests were made using Hege 140 harvester in 6 m 2 . Other normal agronomic practices for barley production were followed. During both of growing seasons, heading time (date), spike per square(m 2 ), plant height(cm), length of spike (cm) , number of grains per spike, thousand grain weight(g), harvest index (%), biological yield(kg/ha -1 ) and grain yield (kg/ha -1 ) were examined (Kendal, 2016) . The Soil analysis results was shown in Table 2 and the climate data of growing seasons were shown in Fig. 1 The data obtained from the study related the investigated grain yield and yield components were analyzed respectively for each year and combined with nitrogen doses by using the JMP 5.0.1 statistical software package (SAS Institute, 2002) , and the differences between means were compared using a least significant difference (LSD) test at the 0.05 probability level (Steel and Torrie, 1980) . Also regression analysis was done by this program. On the other hand; GT biplot analyses were used to determine the differences among application nitrogen doses and crop characteristics and cultivar crop characteristics in two growing seasons (Dogan et al. 2016; Kilic, 2016) . GGE biplot analysis also allows comparison amongst nitrogen doses in terms of their discriminating ability and representativeness. These values can be assessed using the discriminating power of the doses' biplot screen of the GGE biplot (Yan and Thinker, 2006) . In a multi-application trial (MAT) for barley, biplot figures were constructed by plotting the first two principal components (PC1 and PC2) derived from subjecting nitrogen and cultivar-centered yield, and yield components data (yield variation due to GGE) to singular value separation (Yan et al., 2000) . Also, with the GT biplot analysis graphs in the study: It was aimed at revealing relation among nitrogen doses and examined yield components for growing seasons means (Figs. 3A, 3B, 3C, 3D), and separately.
RESULTS
The combined ANOVA revealed highly significant differences among the years, cultivars and interaction of them for all components (P < 0.01, 0.05), the differences among nitrogen doses was highly significant (P < 0.01, 0.05) for all components without HI(harvest index), as shown in Table 3 . Moreover, the nitrogen doses × year's interaction (NYI) was only found to be highly significant (P < 0.01) for LS(length of spike), the nitrogen doses × cultivar's interaction were found to be highly significant(P < 0.01) for LS, TGW, HI, BY and GY, while it was found significant (P < 0.05) for NGS. On the other hand, the nitrogen doses, years and cultivar's interaction were found to be highly significant (P < 0.01) for HI, BY and GY, while it was found significant (P < 0.05) for HT and SS. Generally, breeders interested in the genotypes with high genotypic main effect (average over years and nitrogen doses) and with low fluctuation in yield or yield components (stable). The results combined analysis of regression showed that the values of grain yield and yield component were high (positive) depend on application nitrogen doses, while it was low in TGW. The best results were obtained from the highest nitrogen dosing (N4-40 kg/ha-1) for all components, except TGW (Figs.-3A-3L ). Table 5 ). The yield of cultivar and nitrogen interaction were changed from 1855 kg ha -1 to 4120 kg ha -1 and the best yield was obtained by N4 nitrogen doses Tokak 157/37, while the low yield obtained from N0 (without nitrogen) doses and Bülbül-89 variety. The results of grain yield showed that first growing season had high yield than the second and the Tokak-157/37 variety was the best yielding during two grooving seasons. On the other hand; the grain yield was high in N4 nitrogen doses for all varieties and the yield increased in parallel with the dose increase for all varieties (Table 4 and Table 5 ).
The mean heading time of both growing season was the same (132 date), the mean heading time cultivars of both years was changed from 125 to 138 date, and the long duration was obtained from Tokak 157/37 (138 date) in Table 4 . The mean heading time cultivar and year interaction of both years was ranged from 125 to 138 date, and the long duration of heading time was obtained from Tokak 157/37 (138 date) in 2001/02 season, while the low duration of heading time obtained from H-47 (125 date) variety. The heading time of application nitrogen doses were ranged from 132 date (N0) -133 date (N4) in Table 5 . The heading time of cultivar and nitrogen interaction of both year means were changed from 126 to 138 dates and the long duration was obtained by N4 nitrogen doses from Tokak 157/37, while the low duration obtained from N1 and N2 doses by Bülbül-89 variety. The results of heading time indicated that first growing season had long duration than the second as statistical analysis and the Tokak-157/37 variety had long duration during two grooving seasons. On the other hand; the duration was long in N4 nitrogen doses for all varieties and the heading time increased in parallel with the dose increase for all varieties (Table 4 and Table 5 Table 4 . The application nitrogen doses of ear per square were ranged from 391 date (N0) -440 date (N4) in Table 5 . The ear per square of cultivar and nitrogen interaction of both year means were changed from 286 to 518 m 2 .The study results revealed that first growing season had high values of ear per square than the second years as statistical analysis and the Tokak-157/37 variety had haigh ear per square during two grooving seasons. On the other hand; ear per square was high in N4 nitrogen doses for all varieties and the ear per square increased in parallel with the dose increase for all varieties (Table 4 and Table 5 ).
The mean plant height of 2001/02 growing season (71.2 cm) was high than 2002/03(64.9 cm), the mean plant height of cultivars of both years was changed from 61.1 to 76.7 cm, and the high plant height were obtained from Tokak 157/37 (76.7 cm) and 2001/02 season in Table 4 . The application nitrogen doses of plant height were ranged from 62.4 cm (N0) to72.1 cm (N4) in Table 5 . The plant height of cultivar of both year means were changed from 62.7 to 74.2 cm.The study results revealed that first growing season had high plant height than the second years as statistical analysis and the Tokak-157/37 variety had haigh plant height during two grooving seasons. On the other hand; plant height was high in N4 nitrogen doses for all varieties and the plant height increased in parallel with the dose increase for all varieties (Table 4 and Table 5 ).
The mean long ear of 2001/02 growing season (8.9 cm) was high than 2002/03(7.2 cm), the mean long ear of cultivars of both years was changed from 5.5 to 8.3 cm, and the high long ear was obtained from Tokak 157/37 (8.3 cm) and 2001/02 season in Table 4 . The long of ears of application nitrogen doses and years interaction were ranged from 6.2 to 7.4 cm, and the best long of ear obtained from N4(7.4 cm) doses in 2001/02 season. The application nitrogen doses of long of ears were ranged from 6.6 cm (N0) to 6.9 cm (N4) in Table 5 . The long ear of nitrogen doses and cultivar interaction of both year means were changed from (7.2 to 8.4 cm. The best long ear was obtained from Tokak 157/37 cultivar with (N4) doses. The study results revealed that first growing season had high long ear than the second years as statistical analysis and the Tokak-157/37 variety had haigh long ear during two grooving seasons. On the other hand; long ear was high in N4 nitrogen doses for all varieties and the long of ear increased in parallel with the dose increase for all varieties (Table 4 and Table 5 ).
The mean number of grain per spike of 2001/02 growing season (27.9) was high than 2002/03(24.6), the mean number of grain per spike of cultivars of both years was changed from 21.3 to 40.4, and the high number of grain per spike was obtained from Çetin-2000 (40.4 ) and 2001/02 season in Table 4 . The application nitrogen doses of number of grain per spike were ranged from 25.0 (N0) to 27.0 (N4) in Table 5 . The number of grain per spike of nitrogen doses and cultivar interaction of both year means were changed from 21.3 to 38.7. The number of grain per spike was obtained from Çetin-2000 cultivar with (N4) doses. Also, the number of grain per spike of among cultivars was ranged from 21.9 to 37.4 and the best grain of spike was obtained from Çetin-2000 cultivar. The study results revealed that first growing season had high number of grain per spike than the second years as statistical analysis and the Çetin-2000 variety had high number of grain per spike during two grooving seasons. On the other hand; number of grain per spike was high in N4 nitrogen doses for all varieties and the number of grain per spike increased in parallel with the dose increase for all varieties (Table  4 and Table 5 ).
The mean thousand grain weight (TGW) of 2001/02 growing season (40.8 g) was high than 2002/03(39.5 g), the mean thousand grain weight of cultivars of both years was changed from 36.7 g to 45.5 g, and the high thousand grain weight was obtained from Tokak 157/37 (45.5 g ) during 2001/02 season in Table 4 . The application nitrogen doses of thousand grain weight were ranged from 39.3 g (N4) to 41.2 g (N0) in Table 5 . The number of thousand grain weight of nitrogen doses and cultivar interaction of both year means were changed from 36.8 g to 45.3 g, and the thousand grain weight was obtained from Tokak 157737 cultivar with N0 application doses. Also, the thousand grain weight of among cultivars was ranged from 38.8 g to 44.4 g, and the best thousand grain weights were obtained from Tokak 157/37 cultivar. The study results revealed that first growing season had high number of thousand grain weight than the second years as statistical analysis, and the Tokak 157/37 variety had haigh thousand grain weights during two grooving seasons. On the other hand; thousand grain weights was high in N0 nitrogen doses for all varieties, and the thousand grain weight decreased in parallel with the dose increase for all varieties (Table 4 and Table  5 The harvest index of nitrogen doses and cultivar interaction of both year means were changed from 36.8 % to 42.0 g, and the best harvest index were obtained from Çetin-2000 cultivar with N4 application doses, while the low harvest index obtained from H-47 variety with N2 application doses (Table 5) . Also, the harvest index of among cultivars was ranged from 37.7% to 44.4 %, and the best harvest index was obtained from Tokak 157/37 cultivar. The study results revealed that first growing season had high harvest index than the second years as statistical analysis and the Tokak 157/37 variety had haigh harvest index of mean two grooving seasons. On the other hand; the high harvest index was changed depend on nitrogen doses and cultivar for and the harvest index showed fluctuate depend on dose increase for all varieties (Table 4 and Table 5 ).
The , and the best biological yield were obtained from N4 application doses, while the low biological yield obtained from N0 application doses (Table 5) . Also, the biological yield of among cultivars was ranged from 5444 to 9318 kg ha -1 , and the best biological yield was obtained from Tokak 157/37 cultivar. The study results revealed that first growing season had high biological yield than the second years as statistical analysis, and the Tokak 157/37 variety had high biological yield of mean two grooving seasons. On the other hand; the high biological yield was high in N4 application doses for all cultivars, and the biological yield increased in parallel with dose increase for all varieties (Table 4 and Table 5 ). 
GGE Biplot Analysis
Analysis of variance for nitrogen doses (ND) x component (C), and the cultivar(C) × component (C) interaction showed significant (P < 0.01) effect, and the total sum of squares explained for 97.56%, with PC1 and PC2 accounting 90.03% and 7.53% for nitrogen doses (ND) component (C) (Figs. 4A-4D) , it was explained for 91.87%, with PC1 and PC2 accounting 77.48% and 14.39% for cultivar(C) × component (C) interaction (Figs. 5A-5D ), respectively. GGE biplot analysis of the means over years for nitrogen doses relationships among yield components (Figs. 4) , the relationship between dosescomponents and components groups (Figs. 4A-4B ), ranking of doses on components means (Fig. 4C) , and comparison of components means of doses (Fig. 4D) accounted for 97.56% (90.03% and 7.53%, for principal components [PCs] 1 and 2, respectively) of the total variation. The biplot analysis of the means over years for genotypes relationships among yield components (Figs. 5) , the relationship between genotypescomponents and components groups (Figs. 5A -5B), ranking of genotypes on components means (Fig. 5C ), and comparison of components means of genotypes (Fig. 5D ) accounted for 91.87% (77.48% and 14.39%, for principal components [PCs] 1 and 2, respectively) of the total variation.
The relationship between application N doses-components and grouping of components with doses:
The nitrogen doses-components vectors and groups illustrate the specific interactions of each dose with each component (Figs. 4A, 4B, 4C, 4D ). The biplot showed two groups that were highly correlated in terms of components means (Figs. 4A, 4B ). Positive correlations were found among components without TGW, all components took places in(Group 1) and indicated by the acute angles (vector angles < 90°) of their respective vectors, while TGW in (Group 2) by the acute angles (vector angles > 90°). The relationships among doses, with regard to components, were observed. The biplot showed that majority of components means related with N4 application doses, while just N0 application doses related with doses (Figs. 4A, 4B ) Thus, the biplot showed excellent discriminating ability in selecting specific component with particular doses and in recommending best application dose for each component.
Ranking and comparison of application nitrogen doses-components:
The application dose with both high mean for components over years is called an ideal dose, and should have both high mean performances for all components (Figs. 4C, 4D) . The application doses that are closer to the average axis (AEA) and are considered ideal application dose are more desirable than other dose. The ranking and comparison of application doses, based on t means of components over 2 years (Figs. 4C, 4D ), showed that N4 was an ideal application dose. Some doses (N2, N3) performed favorably, as they were above the x-axis. On the other hand, some doses (N0, N1) were not desirable, as they were below the x-axis. The ranking and comparison of application doses based on component means of seasons (Figs. 4C, 4D) showed that N4 was ideal application for all components without TGW. The figure of biplot showed the best wives of to see the best application nitrogen doses for all components or each component.
The relationship between genotypes-components and grouping of components with genotypes: The genotypes-components vectors and groups illustrate the specific interactions of each genotype with each component over doses (Figs. 5A , 5B). The biplot showed two groups that were highly correlated in terms of components means (Figs. 5A , 5B). Positive correlations were found among components without NGS, all components took places in (Group 1) and indicated by the acute angles (vector angles < 90°) of their respective vectors, while NGS in (Group 2) by the acute angles (vector angles > 90°). The relationships among genotypes, with regard to components, were observed. The biplot showed that majority of components means related with Tokak 157/37 variety, while just Çetin-2000 related with NGS (Figs. 5A , 5B) Thus, the biplot showed excellent discriminating ability in selecting specific genotype with particular component and in recommending best genotype for all components or each component.
Ranking and comparison of genotypes-components over all doses:
The genotype with both high mean for components over years is called an ideal genotype, and should have both high mean performances for all components (Figs. 5C, 5D ). The genotypes that are closer to the average axis (AEA) and are considered ideal genotypes are more desirable than other genotype. The ranking and comparison of genotypes, based on means of components over 2 years (Figs. 5C, 5D), showed that Tokak 157/37 was an ideal genotype.
Two genotypes (Tarm 92, Çetin -2000) performed favorably, as they were above the x-axis. On the other hand, two genotypes (H-47 and Bülbül 89) were not desirable, as they were below the x-axis. The ranking and comparison of genotypes based on component means of seasons (Figs. 5C, 4D) showed that Tokak 157/37 was ideal application for all components without NGS. The figure of biplot showed the best wives of to see the best genotype for all components or each component. 
The regression analysis of component-application doses over years
The regression analysis showed positive or negative effect of nitrogen doses to genotypes or components in Figs. 3. For this purpose, the regression figures were obtained by analysis. In Fig. 3A-3M , the regression analysis nitrogen doses of grain yield and yield components showed that there was increasing linear performance for grain yield and all yield components in all cultivar as a function of the increase in the N doses. However, thousand grain weights were influenced negatively by application nitrogen doses as a function of decrease in the N doses (Fig. 3G) .
DISCUSSION
The significant differences (P<0.001, P<0.005) found of the yield and yield components of the different years indicated the high influence of the year factor (Table 3) , therefore the climatic conditions give a lead to high variable outputs in yield and it's all components every year. This results are accepted by Moreno at al. (2003) , who proceed that the response of the barley to N fertilizer highly depend on growing seasons variations conditioned by environmental factors (Figs. 1 and 2 ). Climatic data of both growing season were indicated that the season of 2001/02 had more favorable climate conditions for barley growth, without more cold in winter and good rainfall in planting time (October, November) for early germination and for grain filling time occurs (April, May). On the other hand, the high temperature of grain filling time of 2002/03 season had negative affect to grain yield and it is components. The bad environmental conditions of grain filling occurs time is cause to reduce the grain yield and it's components. This is supported by Wallvork et al. (1998) , who point that high temperatures have a strong effect on the structure of the mature barley grain and reducing its final weight.
According the results of the study, the application of nitrogen doses had positive effect on yield and yield components. The results increased in parallel with dose increase in all cultivars for all characters without TGW. The optimum N fertilizer doses to maximize barley yield and yield components are agreement with different studies (Moreno at al. 2003 , Fallahi at al., 2008 . There have been different studies described the positive effect of nitrogen doses on yield and yield components (Moselhy and Zahran, 2002; Alazmani, 2015) . Nitrogen application had positive influence on all the yield components (Fallahi et al. 2008) .
Heading time (HT) was affected by different N levels, years, cultivars and interactions. In the present study, the HT increased by increasing nitrogen doses and different climatic data of both years and all cultivars (Table 3, 4 and 5). The high rainfal and low temperature of HT of 2001/02 season, attributed to increasing HT, and so it was attributed positive effect on yield indirect, so the yield of N4 application doses was high than N0 doses. It was stated by Hadi et al. (2012) , increase in number of time to spike by increasing N rate and it might be attributed to the increase in long time filling grain (Gürsoy, 2011; Shafi et al., 2011) . Among the cultivars, Tokak 157/37 produced the latest HT, followed by Tarm 92. It can say that the HT of cultivars is more depend on genetic of cultivars.
Spike per square m -2 (SS) revealed that this component is significant affected by different N levels, years, cultivars and interactions. The study results showed that SS increased with parallel by increasing nitrogen doses and different climatic data of both years and genetic of cultivars (Table 3, by increasing N rate and it might be attributed to increase the time of number spike. Among the cultivars, Tarm-92 produced the best SS followed by Tokak 157/37. It can say that the SS of cultivars is more depend on genetic of cultivars. So the six rows cultivars had high ES that of two rows (Table1) Plant height (PH) was an important morphological character directly linked with the productive potential of plant in terms of grain yield. In the present investigation, PH increased by increasing nitrogen doses, different climatic conditions of both year and cultivars (Table 3, Alazmani (2015) and Podsiadlo et al. (1999) , in wheat. As stated by Hadi et al. (2012) , increase in PH by increasing N rate might be attributed to the increase in vegetative of plant. Among the cultivars, Tokak 157/37 produced the tallest plant followed by Çetin 2000. The results of a study showed that increase in PH by increasing N rate might be attributed to the increase in internodes length and vegetative of plant since the number of internodes is greatly influenced by the genetic makeup of the plant (Subhan et al. 2004) .
Spike length (SL) was affected by different N levels, years, cultivars and N x C interactions. In the present study, the LE increased by increasing nitrogen doses and different climatic data of both years and all cultivars (Table 3, 4 and 5). The high rainfall and low temperature of 2001/02 season, attributed to increasing SL, and so it was attributed positive effect on yield direct, so the yield of N4 application doses was high than N0 doses. The results of SL showed that increase in SL by increasing N rate and available environmental condition of growing season. Similar results were reported in barley by Gürsoy (2011) and Shafi et al. (2011) , in wheat On the other hand; among the cultivars, Tokak 157/37 produced the longest SL, followed by Çetin-2000. It can say that the SL of cultivars is more depend on genetic of cultivars.
Number of grains per spike (NGS) indicated that this component is significant affected by different N levels, years, cultivars and N x C interactions. The study results showed that NGS increased with parallel by increasing nitrogen doses and different climatic data of both years and genetic of cultivars (Table 3, Shafi et al. (2011) , increase NGS by increasing N rate and it might be attributed to increase the time grain occurs. The results showed that among the cultivars, Çetin-2000 produced the best NGS followed by Tokak 157/37. It can say that the NGS of cultivars is more depend on genetic of cultivars. So, the six rows cultivars had high NGS that of two rows (Table1).
Thousand grain weight (TGW) showed that this quality parameter is significant affected by different N levels, years, cultivars and N x C interactions. The results of study showed that TGW decreased with parallel by increasing nitrogen doses and different climatic data of both years and genetic of cultivars (Table 3, (Figs.1 and 2 ). It was stated by Hadi et al. (2012) and Yesmin at al. (2014) , increasing N rate and it might be attributed to increase the grains per spike, this is decreasing TGW. The results showed that among the cultivars, Tokak 157/37 produced the best TGW followed by Tarm 92. It can say that the TGW of cultivars is more depend on genetic of cultivars, and similar comments stated by different studies (Gürsoy, 2011; .
Harvest index (HI) demonstrated that this parameter is significant affected by years, cultivars and N x C interaction and Y x N x C triple interactions. The results of study showed that HI decreased with different climatic data of both years and genetic of cultivars (Table 3, (Figs.1 and 2) . HI of 2002/03 was haigh than 2001/02 depends on different climatic conditions. It was stated by Alam et al. (2007) and Yesmin et al. (2014) , increasing N rate and it might be attributed to increase the biological and grain yield, and this is increasing or decreasing HI in different growing season. On the other hand, The results showed that Çetin-2000 produced the best HI followed by Tokak 157/37. It can say that the HI of cultivars is more depend on genetic of cultivars and different of climatic condition. So, the six rows cultivar had high HI in 2001/02, while two rows barley variety had high HI in 2002/03 (Table1, 4, 5).
Biological yield (BY) indicated that this component is significant affected by N application doses, years, cultivars and Y x N x C triple interactions. The results of study showed that BY increased with N application doses in parallel and different climatic data of both years and genetic of cultivars (Table 3, Figs.1 and  2) . Moreover, BY of N4 application doses was haigh than control (N0) and other application doses. It was stated by Gürsoy (2011) and Hadi et al. (2012) , increasing N rate and it might be attributed to increase the grains per spike and plant height, and this is increasing the BY. On the other hand, The results showed that Tokak 157/37 produced the best BY followed by Çetin-2000 and Tarm-92 cultivars. It can say that the BY of cultivars is more depend on genetic of cultivars and different of climatic condition. So, the two rows cultivar had high BY in 2001/02, while six rows barley variety had high BY in 2002/03 (Table1, 4, 5) .
Grain yield (GY) demonstrated that it is significant affected by N application doses, years, cultivars and N x C interaction. The results of study showed that GY increased with N application doses in parallel and different climatic data of both years and genetic of cultivars (Table 3, (Figs.1 and 2) . Moreover, GY of N4 application doses was haigh than control (N0) and other application doses. It was stated by Subhan et al. (2004) , Fallahi et al. (2008) , Yesmin et al. (2014) and Alazmani (2015) , Yildirim et al. (2016) , increasing N rate and it might be attributed to increase the grains per spike, and this is increasing GY. On the other hand, The results showed that Tokak 157/37 produced the best GY followed by Çetin-2000 and Tarm-92 cultivars in 2001/02. It can say that the GY of cultivars is more depend on genetic of cultivars. So, the two rows cultivar had high GY both of season (Table1, 4, 5).
GGE Biplot Analysis
The GGE biplot method has been widely used to analyze the stability and performance of the genotypes for yield and other components (Yan and Rajcan, 2002; Goyal et al., 2011; Sabaghnia and Janmohammadi, 2014) . The GGE biplot mainly allows the visualization of any crossover GE interaction, which is very important for the breeding program (Güngör and Akgöl, 2015; Sayar and Han, 2015; ) . The GGE biplot method provides considerable flexibility, allowing plant breeders to simultaneously select for yield and stability (Rubio et al., 2004; Kilic et al., 2016) . Moreover, GEI and yield stability analyses are important for their consideration of both varietal stability and suitability for cultivation across seasons and ecological circumstances (Adjabi et al., 2014) . The GT (genotype-trait) biplot provides an excellent tool for visualizing genotype × trait data (Adjabi et al., 2014) .
The GGE biplot could be used to interpret the relationships among nitrogen doses, components, and groups of component (Figs. 4 ). An understanding of the relationship between doses and components can aid in better understanding doses objectives and in identifying components that are positively or negatively correlated with nitrogen doses. This understanding can also aid in identifying components that can be indirectly selected by selecting for correlated components. It also helps to visualize the strengths and weaknesses of nitrogen doses, which is important for application in barley. If the angle of the vector was less than 90°, there was a positive correlation two observation factors. If the angle was equal to 90°, they were not correlated. There was a negative correlation if the angle was less than 90° (Yan and Thinker, 2006; Sabaghnia, 2015) . The results of study showed that there is high positive correlation among large components and N application doses; while negative correlation with TGW in barley (Fig. 4A and Fig. 4B ).The results of component was increase depend on application N nitrogen doses, while TGW was decrease (Table 5) .Therefore, all components took place in a first group, except TGW in second. There is high correlation which is took places in same group .On the other hand; the GGE biplot was accurate in interpreting the ranking and comparing genotypes and traits ( Fig. 4C and Fig. 4D ). The doses with both high mean performance and high stability for all of the components were called an ideal dose. The center of the concentric circles (i.e., ideal dose) was the AEA in the positive direction. Doses located closer to the ideal dose were more desirable than others (Yan &Tinker, 2006; Dogan et al., 2016) . The result demonstrated that N4 was ideal application dose in the both season, as it was in the center circle for the ideal doses and on the AEA (Fig. 4C) . N4 dose was the ideal dose for means over the two seasons, as it was closer to the ideal dose center on the AEA (Fig. 4D) .
The GGE biplot could be used to interpret the relationships among cultivars, components, and groups of component (Figs. 4) . An understanding of the relationship between cultivar and components can aid in better understanding cultivar objectives and in identifying components that are positively or negatively correlated with cultivars and each other. This understanding can also aid in identifying components that can be indirectly selected by selecting for correlated cultivars. It also helps to visualize the strengths and weaknesses of cultivars, which is important for selection in different environmental seasons. If the angle of the vector was less than 90°, there was a positive correlation two observation factors. If the angle was equal to 90°, they were not correlated. There was a negative correlation if the angle was less than 90° (Yan & Thinker, 2006) . The results of study showed that there is high positive correlation among large components and large variation among cultivars (Fig. 5A and Fig. 5B ).The results of cultivars was varied depend on genetic factor (Table 5) . Therefore, all components took place in a first group with Tokak 157/37, Çetin-2000 with NGS in second. There is high correlation among components and cultivars which are took places in same group .On the other hand; the GGE biplot was accurate in interpreting the ranking and comparing genotypes and traits ( Fig. 5C and Fig. 5D ). The doses with both high mean performance and high stability for all of the components were called an ideal cultivar. The center of the concentric circles (i.e., ideal cultivar) was the AEA in the positive direction. Cultivars located closer to the ideal cultivar were more desirable than others (Yan et al., 2000; Dogan et al., 2016) . The result demonstrated that Tokak 157/37 was ideal cultivar in the both season for more components, as it was in the center circle for the ideal cultivar and on the AEA (Fig. 5C ). Tokak 157737 was the ideal cultivar for means over the two seasons, as it was closer to the ideal cultivar center on the AEA (Fig. 5D ).
CONCLUSIONS
The nitrogen application doses had positive effect on grain yield and yield components except thousand grain weight. Therefore, the values of component and grain yield increased in parallel with application nitrogen doses, while decreased in thousand grain weight. The nitrogen dose of N4 (40 kg ha -1 ) are responsible for the maximum productivity of barley crop in Van environmental conditions. Tokak157/37 showed that it is best cultivar for more components and grain yield except TGW. On the other hand; GGE biplot analysis revealed that this analysis provided useful results and high image quality to show the correlation among doses, cultivars and components. The results of study recommended that the N application of doses in barley should be increased in next dose application studies to see the quadratic results of doses.
